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(57) [Abstract] 

[Object] The present invention provides a laser 
treatment device allowing for increases in treatment 
efficiency when treating birthmarks with laser light. 
[Constitution] [The device] is characterized by 
comprising: a kaleidoscope 12 for homogenizing the 
intensity distribution of laser light when laser light is 
incident thereon; a holder 11 for housing and 
supporting this kaleidoscope, a light transmitBng 
member 19 provided at a predetenmined distance from 
a fonvard end of this holder; and reflection preventing 
films 21 and 22 provided on this light transmitting 
member for reducing the reflection of the laser light 
when the laser light is incident on a subject with the 
light transmitting member applied against the subject 




17 subject 
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[CLAIMS] 

[Claim 1] A laser treatment device characterized by 
comprising: optical means for homogenizing the intensity 
distribution of this laser light when laser light is incident 
thereon; a holder for housing and supporting this optical 
means, a light transmitting member provided at a 
fora/ard end of this holder; and reflection preventing films 
provided on this light transmitting member for reducing 
the reflection of the laser light when said laser light is 
incident on a subject with light transmitting member 
applied against said subject. 

[Claim 2] A laser treatment device characterized by 
comprising: a holder; a dichroic mirror provided in this 
holder for transmitting either one of laser light and guide 
light and reflecting the other, so as to guide these on the 
same optical path; and optical means for homogenizing 
the intensity distribution of the laser light from said 
dichroic min-or provided in said holder, and in-adiating the 
same position with this laser light as is inradiated with 
said guide light. 

[Detailed Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention relates 
to a laser treatment device used in the treatment of 
birthmarks and the like. 
[0002] 

[Prior Art] Laser light can have various wavelengths and 
by selecting these wavelengths, it can be used for the 
treatment of birthmarks, for example. 
[0003] FIG. 7 shows a conventional laser treatment 
device. In the drawing, 1 is a laser device. Laser light L, 
which is output by this laser device 1 is conducted to a 
holder 3 via an optical fiber 2. A first lens 4 is disposed in 
this holder 3. The laser light L that is focused by this first 
lens 4 is incident on a kaleidoscope 5, which gives the 
sectional shape thereof a rectangular form and 
homogenizes intensity distribution thereof. 
[0004] The laser light L emitted from the kaleidoscope 5 
is focused by a second lens 6 and irradiates a subject 7. 
If the wavelength of the laser light L is 650 nm to 800 nm, 
which is readily absorbed by melanin, which is the 
principal component in birthmarks, the birthmark portion 
of the subject 7 can be treated by the laser light L 
[0005] Furthennore, the wavelength of the laser light L Is 
such that this is visible light, but because of the therapist 
wears safety glasses, it is not possible to see the laser 
light L. Consequently, in order to be able to confinn the 
site at which the subject 7 is irradiated by the laser light 
L, an ami 8 protrudes from the fonvard end face of the 
holder 3 and a disc-shaped guide plate 9, in which a 
window 9a is fomied, is provided at the fonward end of 
the ami 8. The window 9a Is formed so as to correspond 
to the optical axis of the laser light L, and if the virindow 
9a faces the birthmark portion of the subject 7, it is 
possible to reliably irradiate the birthmark with the laser 
light L. 

[0006] It will be noted that, with a laser treatment device 
having such a constitution, when the laser light L that is 
emitted from the holder 3 Irradiates subject 7, laser light 
L reflection toss occurs due to the differences in the 
optical refractive indexes of air and the surface of the 
subject 7. Consequently, particularly when treating deep 
lying birthmarks, it was sometimes impossible to 
efficiently infuse the subject 7 with the energy of the 
laser light L. 
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[0007] Furthermore, in order to position the laser light L 
irradiation site, the guide plate 9 is applied against the 
subject 7, but if the surface of subject 7 is uneven, it may 
be impossible to reliably apply the guide plate 9 against 
the subject 7. Furthermore, if birthmark treatment is 
performed over a relatively large surface area, places 
that have been ablated by the laser light L may be 
pressed against by the guide plate 9, and in such cases 
the discomfort experienced by the patient may be 
increased. 
[0008] 

[Problems to Be Soh/ed by the Invention] Thus, with 
conventional laser treatment devices, when the laser 
light inadiated the subject, laser light L reflection loss 
resulted from the difference between the optical 
refractive indexes of the air and the subject, so that it 
was not always possible to perform the treatment 
efficiently. 

[0009] Furthennore, rf a guide plate in which a window is 
fomned is applied against the subject in order to verify 
the laser light inradiation site, in cases where the surface 
of the subject is uneven, reliable posittoning is not 
always possible, and the discomfort of the patient may 
be increased. A first object of the present invention is to 
provide a laser treatment device whereby the subject 
can be irradiated without reflection loss of the laser light. 
A second object of this invention is to provide a laser 
treatment device whereby the laser light irradiation site 
can be verified without causing discomfort to the patient. 
[0010] 

[Means for Solving the Problems] A first [aspect of] 
this inventton is characterized by comprising: optical 
means for homogenizing the intensity distribution of 
laser light in the beam section when laser light is incident 
thereon; a holder for housing and supporting this optical 
means, a light transmitting member provided at a 
forward end of this holder; and reflection preventing films 
provided on this light transmitting member for reducing 
the reflection of the laser light when the laser light is 
incident on a subject with light transmitting member 
applied against the subject. 

[0011] A second [aspect of] this invention is 
characterized by comprising: a holder; a dichroic mirror 
provided in this holder for transmitting either one of laser 
light and guide light and reflecting the other, so as to 
guide these on the same optical path; and optical means 
for homogenizing the intensity distribution of the laser 
light from the dichroic mirror provided in the holder, and 
in-adiating the same position with this laser light as is 
irradiated with the guide light 
[0012] 

[Operation] By virtue of the first [aspect o^ the invention, 
it is possible to reduce the loss when the subject is 
in-adiated with the laser light, by way of the reflection 
preventing member. By virtue of the second [aspect of] 
the invention, it is possible to reliably verify the laser light 
irradiation site, by way of the guide light 
[0013] 
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[Embodiments] Hereinafter, embodiments of this 
invention are described witti reference to the drawings. 
[0014] FIG. 1 through FIG. 3 illustrate a first embodiment 
of this invention; in FIG. 1, [reference numeral] 11 is a 
cylindrical holder. A kaleidoscope 12 is housed and 
supported within this holder 11, serving as the optical 
means, so that the axis thereof substantially coincides 
with the axis of the holder 11. A first lens 13 is disposed 
facing one end of the kaleidoscope 12 and a second 
lens 14 is disposed facing the other end thereof. 
[0015] One end of an optical fiber 15 is connected to the 
base end face of the holder 11. A laser device 16, such 
as a Q switch ruby laser, which outputs laser light L 
having a wavelength of 650 nm to 800 nm, Is connected 
to the other end of the optical fiber 15. Accordingly, the 
laser light L that is output by this laser device 16, passes 
through the optical fiber 15, is focused by the first lens 
13, and is incident on the kaleidoscope 12. The intensity 
distribution of the laser light L that is incident on the 
kaleidoscope 12 Is homogenized thereby, the sectional 
shape thereof is made rectangular, and this Is emitted 
and focused by the second lens 14, so as to In^dlate the 
subject 17. 

[0016] A pair of amis 18 protaide from the fonward end 
face 11a of the holder 11. A light transmitting member 19, 
formed into a disk shape and made from quartz or the 
like, is mounted at the fonward end of these anns 18. A 
reflection preventing film 21 is formed on the face on one 
side of the light transmitting member 19 on the side of 
the holder 11, as shown in FIG 2 (a), and a reflection 
preventing film 22 is formed on the face on the other 
side. The first reflection preventing film 21 serves to 
prevent reflection of the laser light L which is incident on 
the light transmitting member 19 from the air; and the 
second reflection preventing film 22 serves to prevent 
reflection of the laser light L that is incident on the 
subject 17 from the light transmitting^ member 19. Note 
that a mark 23 in the shape of a rectangular frame is 
printed on the light transmitting member 19 for Indicating 
the position at which the laser light L from the holder 11 
passes, as shown in FIG. 2 (b). 
[0017] In a laser treatment device having such a 
constitution, when treating a birthmark on the subject 17, 
the mark 23 on the light transmitting member 19 is 
applied against the subject 17 pn a position] 
conresponding to the birthmart<. If the laser device 16 is 
operated in this state so that the laser light L is output, 
the intensity distribution of this laser light L is 
homogenized, and passes through the light transmitting 
member 19 so as to in^diate the subject 17. This laser 
light L has a wavelength that is readily absorbed by 
melanin which is a component of birthmarks. Accordingly, 
treatment is perfonned by selectively destroying the 
birthmari<. 

[0018] It is of note that the first reflection preventing film 
21 is formed on the side of the light transmitting member 
19 on which the laser light L is incident, and the second 
reflection preventing film 22 is fomied on the other side, 
which is the emission side. Consequentiy, the laser light 
L is incident on the light transmitting member 19 from the 
air with small reflection loss due to the first reflection 
preventing film 21 and tiie laser light L that is emitted 
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from the light transmitting member 19 is incident on the 
subject 17 with small reflection loss due to the second 
reflection preventing film 22. Consequentiy, the laser 
light L can irradiate tiie subject 17 efficienfly, so that 
birthmarks can be efficientiy treated, even if the output of 
the laser is not great. 

[0019] Table 1 below shows the results of an experiment 
into tiie levels at which the output energy from the laser 
device 16 must be set if a laser light L energy of 5.2 
J/cm^ is necessary for laser treatment, using the 
reflectance of the surface of the subject 17 as a 
parameter, [both] when the light ti-ansmitting member 19 
of the present invention is used and when this is not 
used. Note that, in this Table 1. when the light 
transmitting member 19 was used, the light 
transmittance of the surfaces on which the first and 
second reflection preventing films 21 and 22 were 
practiced was 98%. 
[0020] 
[Table 1] 
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surface reflectance of the subject (%) 


20 


30 


40 


50 


60 


70 


energy when the light transmitting member 
was not used (J) 


6.25 


7.14 


8.33 


10.00 


12.5 


16.67 


energy when the light transmitting member 
was used (J) 


5.2 


5.2 


5.2 


5.2 


5.2 


5.2 



As is made clear by this experiment, if the light 
transmitting member 19 of this invention is used, the 
energy of the laser light L that is output from the laser 
device 16 can be constant at 5.2 J/cm . 
[0021] As compared to this, it is understood that when 
the light transmitting member 19 is not used, because 
the loss due to reflection is large, if the reflectance of the 
surface of the subject 17 is 20%. an energy of 6.25 
J/cm^ is required, and the greater in this reflectance, the 
greater the required output of the laser light L. In other 
words, if the light transmitting member 19 of this 
invention is used, the laser light L from the laser device 
16 is conducted to the subject 17 without wasting the 
energy thereof. 

[0022] FIGi 4 and FIG 5 illustrate a second embodiment 
of this invention. Note that parts which are identical to 
those in the first embodiment are given identical 
reference numerals, and descriptions thereof are omitted. 
That is to say, in this embodiment, a dichroic minror 31 is 
provided, at an angle of 45° to the optical patti of the 
laser light L, between the first lens 13 and the 
Icaleidoscope 12 in the holder 11. This dichroic minnor31 
transmits the laser light L with high transmittance while 
reflecting guide light G, which is visible light such as 
white light, that is incident on the reflective face 31a 
thereof. This guide light G is emitted by a light source 32 
provided in the holder 11 and is incident on the dichroic 
min-or 31 by way of a lens 32a. 

[0023] The guide light G that is reflected by the reflecting 
face 31a is incident on the l^aleidoscope 12 with the 
same optical path as that of the laser light L that has 
passed through the dichroic mirror 31. A support rod 33, 
having a predetemnined length, protrudes from the 
fonward end face 1 1 a of the holder 1 1 . If the forward end 
of this support rod 33 is applied against the surface of 
the subject 17, the distance between the front end face 
of the holder 11 and the subject 17 can be set to a 
predetennined measurement. 

[0024] If a birthmark on ttie subject 17 is treated wiUi a 
laser treatment device having such a constitution, first 
the light source 32 is operated and the guide light G is 
emitted. This guide light G is reflected by the dichroic 
mirror 31, passes through the l^aleidoscope 12, is 
focused by the second lens 14, and in-adiates the 
subject 17. Because this guide light G is visible light, Vne 
holder 11 is positioned by contacting the forward end of 
the support rod 33 against the surface of the subject 17 
so that the birthmarlc on the subject 17 is in^diated by 
the guide light G In this state, if the laser device 16 is 
operated so that laser light L is output, this laser light L 
in-adiates the same portion of ttie subject 17 as is 
irradiated by the guide light G, allowing the birtiimark at 
that position to be treated. 

[0025] With a constitutfon of this sort, ttie laser light L 
irradiation site can be detemiined without pressing a 



guide plate having a window against the surface of the 
subject 17, as was conventional, and therefore even if 
the surface of the subject 17 is uneven, not only is the 
treatment not difficult, but in cases such as those where 
the birthmark treatment area is relatively large, the 
patient is not caused discomfort by pressing against the 
ablation site. 

[0026] FIGl 6 shows a third embodiment of this invention. 
This embodiment is similar to the second embodiment 
described above, and is the same in tenns being able to 
verify the laser light L irradiatton site by way of the guide 
light G, but instead of a support rod 33 at the fonward 
end face 11a of the holder 11, a pair of sensors 41 are 
provided, such as infrared sensors or the like, which are 
capable of establishing the distance to the surface of \he 
subject 17 wfthout contact. Witii a constitution of this sort, 
because of the positioning of tiie holder 11 with respect 
to the subject 17 is perfonmed without contact, it is 
possible to further reduce discomfort caused to the 
patient 

[0027] Note ttiat, in ttie first mode of embodiment 
described above, reflection preventing films were 
provided on both sides of tiie light transmitting member, 
but even if this is provided on only one of these sides, it 
is possible to reduce the 
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reflection loss of the laser light with which the subject is 
Irradiated. 

[0028] Furthermore, in the second emtradiment, a 
dichroic mirror was used that reflected the guide light 
and the laser light passed therethrough, but a dichroic 
mirror may be used that reflects the laser light and the 
guide light may pass therethrough. 
[0029] 

[Effects of the Invention] As described above, the first 
[aspect of] this invention is such that laser light emitted 
from a holder irradiates a subject via a light transmitting 
member on which reflection preventing films are formed. 
Consequently, it is possible to in^adiate the subject 
without reflection loss of the laser light, and therefore it is 
possible to efficiently treat the subject with the laser light. 
[0030] Furthermore, according to the second [aspect of] 
this invention, guide light is emitted on the same optical 
path as the laser light, and therefore it is possible to 
position the holder by verifying the laser light irradiation 
position by way of this guide light. Consequently, even if 
the surface of the subject Is uneven, not only can the 
holder be reliably positioned, but such advantages are 
present as being able to reduce the discomfort caused to 
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the patient as compared with conventional devices that 
were positioned by pressing a guide plate against the 
subject. 

[Brief Description of the Drawings] 

[FIG. 1] is a sectional view illustrating the overall 

structure of a first embodiment of this invention. 

[FIG 2] (a) is a sectional view of a light transmitting 

member and (b) is a side view. 

[FIG 3] is a perspective view of the overall structure of 

the same. 

[FIG 4] is a secHonal view of the overall structure 

illustrating a second embodiment of this invention. 

[FIG 5] is a perspective view of the same. 

[FIG 6] is a perspective view of the overall structure 

illustrating a third embodiment of this invention. 

[FIG 7] is a sectional view of a conventional laser 

treatment device. 

[Explanation of the Reference Numerals] 
11 holder, 12 Kaleidoscope (optical means), 19 light 
transmitting member, 21 first reflection preventing film, 
22 second reflection preventing film, 31 dichroic minor, 
32 light source, L laser light, guide light [sic]. 
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©^y-f F)fcG;5tt«^^*cl 7©*^Sll^t5ct5, m 
a H 3 3 ©5feS?£|$«^fls 1 7 ©Sffitcag^-B-TJiN;!' 
^^1 l*&g^J&-r^, ^©«ffiTIx-!fgRl 6i&ff^ 

[0 0 2 5] ^<Diion.mi^\z^n\t. v-^^h<Dm 
wse^^dsofc. w^wn <Dm^\zmk(Di:o\z 
m^oij^ Ym.m'imxf\ztm-^^. immaif- 

1 7©gB;0WttT?*oTt), ^mh'f^<fs.^k 

um'^ti}i\z. mmn-mm^B.hxmm\z'^mt: 
[0 0 2 6] 06«;:©ie?^©®3©iygfiais*-r. r. 

mm\tmm<Dmmtmiik. is^y%g\z^-:> 
40 xv-^^i.(Dm^mmmx^^i^5\z\yx^^^t 

^n-y K3 3t^t)D, miw-n om^to^m^^ 

ii<D^')U-n<D^Ly^Al^WC<1f^iiO\ZhTc. n© 

iioismmzi:n\t. t^)Wi i©*SiB^#:i 7\zm^ 

f>\zm.t^^tifix^^, 

[0 0 2 7] ?S:*5, ±IE^l®llll«sj(I*5I.^T«, m. 

T^i^<Dmm\z^n^t\Km}iimwf^i^ o \z ltz. 
50 iiK E-^hih--j3(Dmm\zmn^fmxh'iXh, 
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[0 0 2 8] ^fc, m2(Dmmm-v\tu-^mmm 

[0 0 2 9] 

rob, \^-^mmv7.iii^]:^:if/si<mmzA 

[0 0 3 0] ^Tc. m2(Dmizxna. u-^yttn 
^■mr^^ mm^-^^^^oizvTcfi^B. 

mmm\zwhSTT&mmt?>mkmm\zit^ 



mi] ^<Dm(Df^i(Dmmm<D±mm^tmm 

u] (a) \mmm#mmm. (b) mmm, 
33] m\:<±m^(omm, 
H] ^(Dm<Dm2mmm^^t±mmm 

m5] nv<mmo 

mi] ^mv-mmmnmmm. 
mnomm] 

i9-ytmmi^. 2i-^i®K«i&m 22-^2 
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